Pharmacodynamic evaluation of the target efficacy of SB939, an oral HDAC inhibitor with selectivity for tumor tissue.
SB939 is an oral histone deacetylase (HDAC) inhibitor currently in phase II clinical trials potently inhibiting class I, II, and IV HDACs with favorable pharmacokinetic properties, resulting in tumor tissue accumulation. To show target efficacy, a Western blot assay measuring histone H3 acetylation (acH3) relative to a loading control was developed, validated on cancer cell lines, peripheral blood mononuclear cells (PBMC), and in animal tumor models. Exposure of cells to 60 nmol/L (22 ng/mL) SB939 for 24 hours was sufficient to detect an acH3 signal in 25 μg of protein lysate. AcH3 levels of liver, spleen, PBMCs, bone marrow and tumor were measured in BALB/c mice, HCT-116 xenografted BALB/c nude mice, or in SCID mice orthotopically engrafted with AML (HL-60) after oral treatment with SB939. AcH3 could only be detected after treatment. In all tissues, the highest signal detected was at the 3-hour time point on day 1. On day 15, the signal decreased in normal tissues but increased in cancerous tissues and became detectable in the bone marrow of leukemic mice. In all tissues, acH3 correlated with SB939 dose levels (r(2)=0.76-0.94). When applied to PBMCs from 30 patients with advanced solid malignancies in a phase I clinical trial, a dose-dependent (10-80 mg) increase in relative acH3 was observed 3-hour postdose on day 1, correlating with C(max) and AUC of SB939 concentrations in plasma (r=0.97, P=0.014). Our data show that the favorable pharmacokinetic and pharmacodynamic properties of SB939 are translated from preclinical models to patients.